(19) 




^^♦\.\ JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 10125939 A 

(43) Date of publication of application: 15 . 05 . 98 



(51) int CI HOI L 29/88 
HOI L 27/10 
H01L 27/10 
// HOI L 21/316 




(21) Application number. 08279088 

(22) Date of filing: 22 . 10 . 96 


(71) Applicant: MATSUSHITA ELECTRIC IND CO 

LTD 

(72) Inventor: MORITA KIYOYUKI 

UENOYAMA TAKESHI 
MORIMOTO TADASHI 
ARAKI SEi 
YUKI KOICHIRO 
KUMABUCHI YASUHITO 



(54) SEMICONDUCTOR DEVICE AND MANUFACTURE 
THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device, which functions as a low-power consumption 
non-linear element and a nonvolatile memory, and a 
method of manufacturing the device. 

SOLUTION: A semiconductor layer consisting of a silicon 
layer is brought into contact with water containing iron 
ions and ozone to form an iron- containing first silicon 
oxide film 105 and thereafter, the film 105 is brought 
into contact with water containing ozone only to form a 
second silicon oxide film 106. Aftet that, the formation 
of a third silicon oxide film 107, the formation of an 
interlayer insulating film 109 and the formation of 
first and second Al wirings 111 and 112 are performed. 
When a proper voltage is applied to both ends of the 
wirings 111 and 112, a current is highly made to flow 
through the film 105 at only the time of a specified 
voltage by a resonance tunneling via an empty electron 
orbit of the iron in the film 105 and a nonlinear 
element having a negative resistance can t>e formed. 
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imm2 ] m-m i Mmmmimm^mtfimiz 

^ b imbti^mmmmm. 
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=Fifi V y^^ 'J y^mm^^ixfzw, 3 <mm:b . 
±Mis^3(nmm±.f,zm^^titimwm^ht£hmk 
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[W*jsi5] m^mio. 11, 12, i3X(±i 
±Mmm^ii. mx'hhztimt-rt^i'iiim 

[00 0 1] 

mki3mm-ttt<DX'h'o. mz. mrnm^imm 
i,zmthi><DX'hi. 

[0002] 

T{^, y-^i'^ yi'yM. (DRAM) ^, X^t-/^'^ 
(SRAM) *5fflV^^>tlTV^|,. Ztl(>:^=^Vmm 
*«0;>{^'J-tr;Wi:. ifcLTMOS^?, S**^&tX 
ffilS:«^iOia^-&i5-li:{cj:'9ffi«$ns. fi!iji.{f. DR 

i:*»'?>fll«$<t. SRAM{i20^)pf-A'^'^;l/MOS9g 
(t>L<{i2ocoSfii^i^) t. 4oc0nf-A'^^;l'M 

mi^^fzbX^fz. 

[0003] bf)^L. h^t'5:»^f -S^iOmtt 

x<oK#^, MosmTcov-x- ]ii^^ymm. f-v 

t J; 0 . h^*^ o . 1 // mlilTi7)M o s 

m^(ommtmmzsmx'hib^t^tix\^h. - 
mwmwkmm<^w&(r>m>mi\->^)vm!iizi. m\ 

[0004] 

mmm=f-^pt i.xm\^h^(7)^mmmm 



[00051 ^mm. mi)^hAizm!^x^^tit:i><7> 
X'M. -eoBWti. ^hy^jvm'f-iiziinmi-v 
ovx'cr>WkmmiT-^tL. m.^cr>y[osm=Fti.m 
tihm^mmx'mmhtmm=Fx\f^-mmiy^'t ') 
t tximti^^i^mm&u^<r>mtijmimt^ 

[0006] 

*l6BBT'{i:ll*Ja 1 ~4 (,Zim^tlX\<^m 1 

i»*«7-i o\,zim^tix\>^i±ssmimf^2 
(nmi^Wffymij&izmtimt. mmi i 
tie«§nrv^i>.^i (n^mmmizmt^^^t. m 

3<fl 1 2 ~ 1 4 fclQgi^iir I m 2 cO^ii^atM 

nwJJSi 5, 1 eizmt^iix^^miR 

r/m2(D^^miiMizm.th^^t mtx^^t. 
[0007] *i6HH«om 1 <^^i^mm<^mm-m(t. 
mmnz§£M^tix\,^hXdi>z. mmi^thm 
mffim^mm^^m^ :^y&vm:Mi-tmmz 
mm^'^x. ±m^mm<^±iz±^^:ii;ttmm^m 

[0008] ztiizx 0 , ^wmtmt^tii tit 

mttix^iimm'Hi'^hiii. z^mm^iz 

<0SO«lit S-B^-T-Sf ^•r;ty><7)x;^;^df-^iiffi^ 3^ 

W.m(^:s^^-)V^~m^bX"&th . Lfzi}^r>X. #««0 

[000 9] iS^2tlBK$nTV^SJ:3t. It^ 

ainz±timm(o±i,zm^^mmim^^hJMi^ 

t^izmi. JJEm2<DlST{4±IBjfe(*850±t1gffiS: 

[0010] ztiizx m^$tL^^i^mmi,z}5^^ 
X, mmtmmtcr)mzmmm^ix\^i<^x. 
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mmzx-ox, ^m-VMmzmwtim&i^ 
ix\<^^tittizwmmxiii-f-tx'<ommmt:^Atz 

[00113 m^miztm^tix\.^i>xoi,z. ii*5a 
1 xji 2 cfcv^T . ism 1 ff)xm^-r<iz. ±tm 
m^m^m<7)?i.^^tsmmzm!i^^tx±u^m 
m^^'t. ±Bmmb±Mmimb<r>mtzf^2<^ 
mim^:m&-t^i.m $ ^. i^fiit ^ ; t i. . 

[00 1 23 Cl^llcJ: 0 . 

[00 1 33 m-^mizsm^tLX\>^^ x o m^m 

'i'X'mmt^JMi: $ ^> tii^ i. c t . 
[00 143 ctiic J: 0 > mm'i*izm?>^<^im 
"^^m^t: X *) mmm&izmm-ti z t mm\,z^j: 

[00 1 53 immm2<nmimmi. mm5\,z 
tm^tLX\^hi.o\,z. mimms.ff^mwm^^'th 

i^zwuk^^x. im-mm(r>±iz±misxswmk 
mmhw, 1 <r)iMk , mmasi<r>i:.\,zmm:mL 
i-im2c7)xmt. ±Msmm<r>±.i,zmi^mi)^i^^j:im 

simmmzm2m^T-mmmxL. ±fs^^i* 
m\^<r)mnM(ommb^j:^mmizm2m'm.<mm 
irm^i-m4coT.nt^:mix\,^?>. 
[00 1 63 ztiizx om$^^l.^{*^s^c^}v^ 
X. mm^(7>^mff)mff)m^^<^m^^mtiLxi3 
<zti)^mx'hi. tfz. z<o^i¥im'¥c^^mii\f^ 
m. mm. mim, mmx-m^^tiim^n, ±sm 
m2coijmx'mm^tii^mi¥mm.b mmiz^mm 
TtLxmrniffix. mw&k^£h:^mzw£ieii 

<muxti. ^(i>iz. mitm, mm, nmx/2':) 

zcoMisvyyi^:^i<^(Dl^\, mwmimn(r>± 

m<r>^<7)m'f-wiMizm=fmtz § v ^ i. a jfi/c § 
M-mmizmtfmjti^^^^mm&^imizmL 

ffla*»^>«!«ts t J: 0 , mi<7)m:^tii tui^miz 
tel. i-=5:i?^- m^tatmrn^ 



[00 1 73 if^etciEtt^^iTv^Sidt. It^ 
5fcfei^T, ±151^1 oxgofit etc, iiesibjas: 
mm(r>^t:^mmzmi$-txmmmt:mit 
±u¥^mb±mstmbmizm2mim 
mm-ri xm^i^ ^zmi hzb ifix-t t . 
\.ocns\mm.i^ztm.^fix\^hiidi,z, w^ji 
5x^te\,zii\^x . ±iemi<ois&vii2i?3iS(7) 
f^. i)^i:Mm3<r>xmmx\imz. m.^wmL 
imKMmiA>xmmfhTMi-^ h^izmttzbifi 

X'%h, 

[00193 it^6. TtiO. ±^Wtl*«3, 4 

[0020 3 if*Ji8tie«t$ii-cv^sj:dtc, mm. 

1. 2. 3, 4. 5, 6Xti7JCfcC^-C. iifi^a^Jf 

[ 0 0 2 .1 3 ZfllzX "0 .. j^:^ao35<7)ffi^tt3ii: ^ 
ZliZm-t^X-otzb^ i:<7)x:tvWdf-||A>'/h§v>C: 1 2: 

mm Lx . ms.-^msm^'mim.y^ * 'j t lt 

wmt^m^i^w.mmh z b tiK-^ t . 
[00223 imm9 ^zim^tix^^hXo tc, mm 

[00233 ztLizx 0 , J: ^i&ms.xi&mEX'^mm 

[00243 mm 1 0 tciB«$fLTV^S J; d 
311. 2, 3, 4. 5, 6, 7. 8X<i9{CfcV>Ts ± 

[00253 ztiizx *) , :tyy<o#tssv^i!'fkfig:^ 
^ vSffl LX mmm<7)i^mm^^:mmiz%iz t 

[00263 :^m<^m 1 mm 1 1 

mni-ttirnKTiwrnmb. ±mmi(7)m^mb±m^ 
mmbcom^zirmti, m^FcomnzMtxwmb^j: 

m^b^^tm2<7)mtmb. ±Mmicr>mtmcr>± 
m^^h. m'^mmiznixmrnb^jth^y-yi^^ 

1 V y^^ 0 yy^mmi^ b Sr* 

mb. ±mmcr>mm<r>±mm^tu:imtmi}^i>^j: 

hMMbi:i!BtX\.^h, 
[00273 ZtlizX 0 , ^«c|ia*i. 

mmzm\i^tiimE<D}EmzM ix^¥m^<7)m^-m 
smim. immm'FbLxmm<r>& 
^^mmw.b^j:i. 
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[0028] *^Hg«m2co^i*sg{i, mm 1 2 

w-^h ^■^■rhm2ffmmt , ±ie^ i co^m<^± 
\,zm^^ti. n=^<^mn,znLxm.t^j:hii'^Tyi^^ 

\.zm^^ixtzi^3<nmmb, i.%^3<^m^(r)±.^z 
mit . ±Mi^wm\^^zi5{ih±Mmm.<mmi,zm 
[0029] ztiizx 0 . ^immifimmsizx o 
a. 

[0030] it^JS 1 3 tilBiS^tiTV^I. J: o 

IB 1 2 tfcv^T . ±iem 1 (Dimmx o t±teii3 
[0031] ztiizx 0 . ^^(ttsa**. s#ji^3&5^ 

[00 3 2]iS:^3Sl4fcie«§iiTV^SJ:3fc:. it* 

3S1 2X{il 3lcfcV^T, ±ieill. m2Sl^^3<7)i^ 

[0033] ^ixfc J: 1? . ^mtimmcDm^-nmm 

[0 0 34] 5lcie«§ii-CV^i,J:^tc. 
miO. 11, 12. 13X«14fc:fcv^T, fil*«8 

[0035] nutT^ 1 6 fcieusirr*-^^ J: a n* 

mi 5fcfcV^Ts fi!*fl9T'iiBBUca*t:J:'J. ±12 

[00 36] 
[^HB<0llJ6«0Jg»] 

(mi<7)iim«) s-fs mi(^mmmiz-^^-^xmm 

[0037] t-r. m 1 fcs^-riskifcv^T. s 1 

im^ieo^mm-h. zcrisoimwueon. s 

iSMlOlt, SiS«l 01<?)±l=J^«$a;taJ6 

^^m^m 1 0 2 . sj^ji^^ig-fbii 1 0 2ff)±^zm^ 
^ixt:pmsimi5 0bizxm^^tix\^h. pM 

S i « 1 5 0{i*«J 1 0 0-2 0 0 nmOJISSr^-f !>. 



-ewf*. mtm-itwmim^x . pms iJii 5 os:it 
mm^LLt:mmizmmrht:ib(Dm=i^Mmmi 5 
1 m^th. m^mmmi sim^upms i 

S iJil 5 0<?)i(!«>l. 5-2©SST'J:l.^, 

[0038] mz^ H2ics^-ristfci^-c. ig^^sii 

ig^tlil 5 l{cJ:->TIROIBi^il.pas ill 501*1 

•cm 1 nStfififcll 0 3 i:m2 nSiSScl 1 0 4 1 
l«tl>. lllnSte«JcJ110 3O7Fi^!f^j«S{i|fjl0i6 
~1 0i8/cin3 lg2nS£iS:Jll 04o:T:*fi 

mms.im 1 o^o/c in3fS).i>. 
[0039] mz. m3i,zm-txmi>zi3\,^x .minm 
imm 1 0 3R(/m2 nm&m 1 0 4c^«ffii^. 
^ityx'h m^^yb mimx-h h ^Yy b Sr#o* 
izmmwa^-t^. m^^ymo. i~iopp 

yjb'ig^^ ni. 1 1 1 ^zm^ :iyb mmx'h ^ ^vy 

t(?)RKtCj:-:>T^tJtFe2 03 ^Fe3 04 m<^m 

imif'^'j^ymm^izmx^ixh, itzii^-yx.^ 

1 nStetSta 1 0 3RX/fH2 nmrnm 1 0 4<0±{ZM 

imi^ti-^t 0 F e sr-^t^m 1 u 3 ymm 1 

0 5j6«f<>l. 5nm<0P;^^TJe«$itl.. 
[0040] i!V^T, mi nMtStStll 03SVSg2n 

MJfiiii 1 0 4 o±t;msix^v:m 1 X y 3 i 
0 5i::^Yyff);fxii^tsyi^^z^^5^mlm^■^h> zffy 
umizx^x. mi'^u:3ym^tmi 05X'ii^j:<^ff) 

K^kJil 0 5 nSfiJiW 1 0 3 i:<7)^ijai/^SI 1 

'yu^ymimi o 5 ^^2 nss£iS[i 1 0 4 t<o#ffl 

•cm*WfT-r . ^m^. m 1 u 3 y gg^Lis 1 0 
sbmin m&m 1 0 3 1 coig&t^^ 1 u 3 ym^t 
mio5bm2nm&.mio4bffMiz. m-m 
1. 5nm<r)m2i^^)-aymmioeti^m'^^fih. 
c:oil2 X 3 yg^^tig 1 0 6 

[0041] imm.cvY)mim\^xm'y 

'J 3 y^-ftM 1 0 5 £7)±{C. 1 . 5 n mtfOm 3 

i^'J3yi?-fLi^l 0 7Srjei£-t*. ::<?5ll3>-U3yK 
<bli 1 0 7 Mz\,i. mi K-r$iiTV%^ri,^, 
[0042] iiLt<7)ISK i 0 , f^S: H-r LfzW. 1 
'j3yK^blil 0 5*^ i^SrH-TtT«.^^um2v'J 
3 y H-fLfg 1 0 6 atA'^ 3 'J 3 y it^tJg 1 0 7 T-M;^ 

xwmA> 6 0 o*cT' 1 mw^rnk'^o . 

[00431 <X\,Z^ 04 {C^f XStiJV^T . 
iB±ti;JfJi^!;3y|gS:«^L:^;f^, 7:rbUy/77 
H^'fx-y^y/SrfflV^-C. C:i7);K'Ji^'J3yJli: 
|gl~®3^^U3yK{bil 05-1 07i:lr^N°i5'-:i 
y:?^-r&. -ftchh. iii')=y'}^ymm^i-'m3i^ 
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y 3 yig^b^ 1 0 5- 1 0 7 CO p *>||2 nStStJdl 0 

4 (^^ismmm^ Lx.mi nmrnm i o 3 <o± 

tc. mi-^-msi^u^ymitm 0 5-^1 07k. ms 

[00443 <X{C. HStC^I-XStCfcV^T. 

0 9<0-^S-iaPLT. fgi^^^Bie^klSl 5 1±<^^U 

0 8fc. ®2naS:t5[«l 04i:t?iM 

<0#ay^'^'h*-;W$::?y:/;^-f> (W) •CS»^)TW 
ry^llOa., 1 lOb^J^figt^^. »K«0^1i± 
tcr;W5-'>A ( A 1 ) ^#liSrJi«Us ^h^z. cio 
]^^r>'N*^'-:iyj/tT. #wr7^1 1 Da, 110b 

t-eti-ftiSfi^$tLSSi A 1 is^i 1 imf^2h\ 

[0045] JiLhcoististci 0 . ^'f :^yittsm 
is/y3yS!'ftiiio5^g^^^y^^^^v^^2, ffi 
Bi^'jayis-fbliioe, 1 0 7T'fi>^^T■^l.ftlll^y 

^VL-^^ :t- h'*^f#^>ill. . COftm h y:^)Ur^ :t- 

[004 63 laetcS^-f idfc, IS2A IffiiSl 1 2^ 
^tfi't'^fcittC, IIIAIIH^I 1 ltm2AlW^ 

1 12i:c7)S{;:, SHAlffiiHl l li)^JEi:^hm.iiL^ 

mtri b . mfi[<o«cjEtTmi A i 1 1 1 1 

m2A IffilSl 1 2fccorai::crtiiS«5iEt>S^t,-t'l.. H 
118 (a) - (c) {i, miAli^l 1 ItcEp 

3>«ffil 0 8IS<7)x:tVk^->''?yb'cO^-ft;S:^'tllT- 
«>l., mTs 07X1^08 ( a ) - ( c ) S:#HSL^r*5 

[00473lllAliMll li:m2Alie*|l 12 

b<7)mzm'rim&m<r)^izii. us (a) ic^ 

tsmii^V^ ym^ 1 0 5 ffcOF e JI^c7)^(7)Sifi[ 

®iOX^x;Udf_TOCOl>Tt4fi^S ) COT-, ^1 n 

ifi-^X. «W ^2i^^}aymm\oeripi:\-yA- 
yy^^tcioTiijaLT, si naji&UcJS3&>^,S<omfi[ 
S:^-rSFeJl^(::=^ilrr?.C:t{i{ii:Ai:'^r<, 117 
ffiW^iWm J vl J vl a tS^-r r i: < , mSEtif J 



[00483 Sgl A lESIl 1 1 tl|2A lEiH 

1 1 2iiffWiZ'm^h^i^<n>^mz±^< vxn 

<i:, us (b) \,z^.ti.o^z^ ^\i^')^ym:mi 

0 3+cOF effi^cOSScOJifitm 1 nmSSMM 1 0 3C0 
7x;l'S?Pfii:*i3a^<<?)T% l;^**ll2v'jayg!^fc 
li 1 0 64' S: hv^^ 'J >'^^-fl. J: Ptc^O, mESrti:^ 

^LX. *>l.«EfflVbtc«t€.t, SlnSffilSc 
fll 03<07x;1^5i[6&tmi i^y3>'i?€iil 0 54* 

OF e iI^cO^<7)Jpfir i: A^-glrr . 

n 7 corns - mE^ttn J vi4»<o^ J vl b ts^-r J; ^ 

[00493 ^(^\,Z. miAlEHl 1 li:l|2Alffi 

HI i2t(^mt.zd;s«i-f^^iiL'mMz±t<Lx 
'^<t. 08 (c) tcfl^tJ;3K. mnmwmio 

3 C07 x;l/ t m 1 >- U 3 yig^fcK 1 0 5 rtcOF e 
JI^coS(OJJi{4t*^l^it-Cff<cOT\ 

fclc:5r-5. *LT, H7<7)m8S-mE^t14«lJvl4>^^ 

Jvlcr«8rL«ifii/hi:=5r§. 

[0 0 5 03 ttE*§^>(c±{t'TVKfc, minSfeit 
«1 0 3<07x;U52gai:#>''J ay^-ftJ^l 0 5~1 
0 7*»^>^:l.^|gco>'N'i; Tffy^ifi>\s^ < ^rS, 0 

[005 1 3 vKoi ^ ^i^mm<ry^mmm=Hi. « 
•ctstrri., imm^m'<zii\.immx'\i. mmma 

ItiEl VcOtCl^tS OmA/cm2 <7)i;C'!>(Ct!i:;'gii 

to. <: <7m=f-\i. V y^)vm:^mm ico-c* 

[00 523 miz. T-mmm.'fb LT^^JSSrfflV^S 

^bx. w^m<^^<mmmmx% . z<7)^(r>m&. 

mmzJ:'oXVK^iz^<'tlZt^j:<m^^Mil 

mix. M^^^'tumm^mzmx'ti. z<7)^ 
mmLxti^. ti:i-^mmi. i^mm^irim-t 

^mi\a^mxl^biz^j:h, 

[ 0 0 5 3 3 ^ ciT, ^mm^mimm-i^E>( ity 
bLx\,mtu^(r>\iW»±mff)^:^yxhi>. ^<m. 

[00543 W^TiMM. -^^-^^zmtz^ixtzd^ (X 
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09 (a) t^-ridt. tikHmFeiiUm 

I., 

[0055] ^(OmtmzltF e2 03 i: F e3 04 
h'O. ^tL^tl2m^:!fy<^Fek3m^^y<^Fel,Z 

X':,xm^^tlH><^X'hl. m9 ih) Fe<:04> 
ttS^, 2ffi^;tySy^3ffi^^>-<7)3d|lijiaiX4s 
tyit;:fc{tl.«^Ea«S2:5it-. 119 (b) ^£7)^^ 

I.. 3<i-f3ryO:«-^<:0{R.ll6^^Si{4 (^citc 

mT*^'AiX«f2ff^:t>'tc^S) Sr^J^I^H^StfOS 

y^'j y^/^^-efLib^SIIIJt^lgSt Sit 

[0 0 5 6l!t#t^^JR(^«t»Ti, Mn. Fe. C 
r. Ni, Cu, Sm, Eu, Gd, Yb, Lu. Ce 

[00 57] ^tl[ZX 0 , 0 1 0 ( a ) X-m-ii 0 \,Z. 

tztx.},m(^^. 3m^:^yx^Lx\^hF&f,zm 
^ ^ i) 3 1 oA^T 2m-(tyiz Lx t , H*lSI•ex;^ 

;P^{at±$>t O-f^^v^ Lit*^'oT, J'hg5;&>^>E|l^ 

[0058] Lt^i. ^miE'Fm<r>^commzm^i i 

^S. 0(b) iz^sk-tJioiz. m^^l-yX 

ixlZtX\ i<O*^t9]J0-ri.«ES:3O:K;l^Mct 
fftff=5rV^fc, mhy:^Vy'/i:^t^j:KM%^m 
i:::^*^'. 3 0d?;l/h2:Effi!jim.i:. ffii^OA-'j 

mthvm'^FN hy^^vyi^i±thmmi)^±n-tt 

ff)X\ 010(b) iZTTCtii 0 \iz. attJSfiESr^^-fKH 

±mitk(rmL{zm=F-^mft lx %>:c^)v^mfi^ti 
<'ffi^j:\^<r)x\ ^%m<nimmm'?-<7>^WM=i- 
m^mm-h(^\,zm)st)xmLtz7^xhh. 
[00 59] ijctc, ^wMFf-co'^cnmM^zmri-mt^^h 



^j:\mm(:>*£\m^^^\>^xmmt, mTii^ma^ 

oT^lftL. ^hizho—^cof&mmhy^^vyyx' 
mixf}>kmiif^3^bi^mt^. z<7)7mx\ tt, 

<09miziim^i)^X^ zbt^h y^^fi'm^t:m-rzi^cr> 
fij tli. S<o|llJi^^S^•^SIfe-^■^A^><Ox;^;^^-^|l 

[0060] wtc^^M^fflv^i, t , m^^mco^ ^ 
yimmmmt^^ :fyim\^x o i:*;!: v 
mim'rxm'Fmuiz^cowLmi^zxiz tfj^x^ . 
immmx'M.msiim^^ti>m% h y^^tvy^ ^ 
-YtLxm^^^h(n\,ziim.x'ht, 

mtmtfz\±-mm(r>^[zt>t. ■m,w.'?-m^mm-h 
^muTtLx^, mmttz\mmw.i-i.'oh^^y 

mt. wm. mm, ^^mi^^i^^^^yim^ifis 

^LX\^h. 

[00621 (^2ff)m0m) mz. ^2ff)mmm 

^z-^\^xwmth. 011 -HI AM-^mmmzm 

[006 31 iL-f. 01 Hl^nSt'fcl^T, Si« 

W.<r>^mz'^^ :^yimx-thti:}£<7y-m^zi. 0 . s 
o\m.2(>oimm-h, >i<osoiaiK2 6 0{±, 
s i ^2 0 1 1 , Si ^2 0 1 cr>±.i.zm^^titzm. 

m^mtm 02t. m.m.^mm2 o 2<^±t}g 

*$iX!^cpaSiJ12 5Oi:CcJ:0<ffiS:§iii:v^|,. p 
as iJ12 5 0{i*>Jl 0 0— 20 0nm<7)S[§$rifi-L. 

i£>msim25oc^T-wimmmi o'5~i oivc 
m3 T-fes. ^<r>^. mimtmmiim^^x . pmsi 
« 2 5 0 ^liiicoffli: i,tz^mi.zwmthfz^(Dm'F^ 
wmm2 5 1 srjgfiit-ri.. m^^mmm2 5 ito» 
stipss i Ji2 5 o<r>mm^^mm^tctai3;i 

^^^^6, pMSi®2 5 0(^1. 5~2fgSS-CJ: 

[00641 01 2tSrfiSti3v^t:. pSs 
ii250io^ffl5-. ^m-( ^ytixcom^ :fybm 
^mb Lxmvyb i^tjMzm5i^^m^i>. 
Wi^i^y\mo. i~ioppmio^ciffls-r.s.. c: 

<r)^\,Zi.')X. pMSiJi2 5 0c7)±tmiv-y3>' 
i!« 2 0 5 1 . 5 n mcryW^Xm^^ tlh . 
[006 5]«|V^T. pMS iJi2 5 0<7)±tC:J^^$n 
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smmm&^'th. z^y^mizx-^x. m^^v^ym 
im2 05 1 pss i J12 5 ot(7>mx'^ ^jtK^b*^ 
mts, t^j:hh. mi'^v:iymim205tpms i 

gi-(bii!!2 0 6*«j^)S§*T.s, zm2i^^)^ymM2 

[00 6 6] SftSSCVD^^rffiV^tSli^ 
'J3>'iS'ffcJS2 0 5<r>Hz^ m^1fim3 nmcoms vU 

oymm.2Q7mm^. z<r>^3i^^)^ymm 

201 ^{.zki. ife{4K-r$iiTv^^v\ 
[0067] &±(r>xmzi. o , h'-7-L;tll 1 
U 3:^BK[Ji2 0 5*^ m K-r u-cv^^*r^m2 

3yMfl:M2 0 eat^iss v- y n ^^•(1:^2 oixm?*- 

atiiS«Jti: ^irS. CltfOm, S i»K2 0 l$rH2 
1 0 0 6 8 ] yF.lZ , la 1 3 ^i^-f Igttfet^r , a:^<7) 

t m 1 ~m 3 U a y K-ftJl 2 0 5 ~ 2 0 7 1 & f ^J' - 

i'y3>'B^'fb)12 0 5 — 2 0 703^»pSS i«2 5 0 

m 1 ~m 3 y 3 ym^m 2 0 5 ~ 2 0 7 y 
y3ymffi2 0 8 2rje^-t€.. ^LT. ::<o.-ffy i^y 3 

S^-&WtnSJ!£StJ12 7 0*jefi£-tS. nfflSffcl 

2 7 0co^«S{i:l 02«/cm3 gST'S)!.. 
[ 0 0 6 9 ] . 0 1 4 tC^-rxStCtJV , 
^ffi±l::iil^SiSIS2 0 9 tfef^. 7 :r h y y 
7 t K7-fx>y^y:^^SrfflUT. «rai^^2 0 9 
iO-^Sr^PL.. !Ky>-y3yflSi208<0Wffl!l«na 
KHjcl2 7 OfciW^ayrJ'^ h*-;i-^-?-ix-?ii?e 

y (W) Tilai^Tlgl . ^2W7°7/2 10 a, 2 10 

him^uz^. mi.<r>^m±i,zTJvi-^j^ (ad 
^m^fmi. ^i^i,z. z<rm&n9-~yy\^x. 
mry^2ioa. 2iohi,zmm^tiimAim 
m2i iR:/m2Aim&2i2i:mm-h. 
[00701 micomxmizi: o , m^timi ^y 
^ymm2 0 5^m^^t^^^^m2. ms'^o^ym 

•ftJ^ 2 0 6 , 2 0 7 X'm^X'^ h ^ V y^)vy^ :t- 
[007 1] m 5tC^fl3t, m2AliEi^2 1 

2^mmthtth\,z^ igiAiffi4i2i itm2Ai 

1SII2 12i:Oiat. ^lA lSiyi21 l*«]Ei:=5rl)« 
liSrEpJirt-S i: > WSLm.it\,zmtXW. 1 A 1 12^2 1 
1 i:|g2 A 1 EM12 1 2i:£OS^^8Si^l.«sSt^^b■r 
|.. I116J4. zff)mz\k(iixhm,-msmt^^-t 



mX'hh, 1117 (a)~(c){i. ^lAlii;«|2 

1 1 izm&^titnBmmz^ nwmm 270 
-jj^-y ^^y 3y«li2 0 s^ox^t-zp^ff-A-y Hco^^b 

B^ti.. ^^/^t. a*w^i)f^isai4Jiieiii<o*iw 

[0072] t-f. 017 ( a ) J: d mS*^* 

■b'oiOJ^. D . ^ 1 X y 3 yii^2 0 

-«flE!|fttilJv2tt'<O^Jv2atC*-tJ:at. tt^tiS 

[00 73] §<5>{cm2Aiffiiiii i2i:*fyi^y3y 

mffi2 0 8 t«^lcEpjirtl.mffiS-Ii7):JriPit::*:|i < L 
■CVKtLTti^oT. naSfc:HWi2 7 0«7x;l^SJ|i<2 
i: m 1 y 3 yBSS^tM 2 0 5 tt'O F e cOS<7^ 
*'f3S^< ?^::*^^ti!|*tlit'jfi^# . nSStflli 2 7 0 

1 >- y 3 y it-fbn 2 0 5 ^(r)'&(r>w&. t ^o^oii 2 >- y 
3 y^^tiK 2 0 6 h y y yyx-mih vmot 
^vy^)V'mi^maLx\>^<, -eoiK. ±iEmi«si 

mmt\im^j:'o. ^3yy3yi?«*wv^<?)T\ s 

coHijK^A *^ $ y y 3 y«ffi 2 0 8 1 
[0 0 74] ^LX. 017 (b) t^f Fe 

w=fo^<mmnmmm2i oco^x/wsJUfits 

•ffili J v2c7)^ Jv2b t^-r«fc*;««sS*^'8£h.l. . 
[00 75] $-i>{c«ffiS::>c^<-r«.i:. nSJ!fc|fc)i2 
7 0O7x;W55Pfitll 1 v-y 3 yi!-flJi2 0 5tt'iOF 

y J: o T^urrs n^fmifim vd^^^znmm 
'jrri. zixiz^-yx zcrtm^x'iimmmmm^ti 

■S^tt^rS^ ^LX. 016cO«^-«E:RHtillJv2 
4'iO^Jv2cT'mS{4fi/hi:^:'5. , 
[0076] -e-LT. «E*$'a{C±ffTlKi:. nM 

teHitJ12 7 0<7)7x;PSJpfi[ti^igiMOA'y roni-'/jN 
§<^-i., oiL0*£Miiit=cki.^N'yrc7)«$*iie?!iWt 

[0077] *f y i^y 3 y«fii2 0 stctomfE 

SrMirtSi:, 01 7 ( d ) (C^-f j; ^{c. FelS^O 

Sospfii*^'.-Ky V y 3 y«ffi2 0 8<7)7 ^tmt^ 

[0 0 78] *llit»«T-«. m2xy3yi?'fbM2 0 
6eOJllf*il. 5nmT$)'3s m3i^y3yi?'f|Ji20 
7C0llIi*i5nmTfcS, Z(7)X Ol,Zf^2>'^Jaymit 
M206i;m3xy3 yS-fbM 2 0 7 OffiiJ 

n^i:Jl2 7 0i:;Jtyi^y3yl;fii2 08i:<7)ra 
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;JfJi^>j3y«fii2 0 8tc*««E 

)t T > U U 3 >ilffi 2 0 8 =6rft <^1»EV 

wSrEpSntT. mii^U3>'i?^t;)l2 0 5{cm#S:§x 

«Si208. pSS il2 5 0aiXnaj|£S[«2 7 0T 
«^ § fx ^ n S M O S h 7 y i^'X $r il $ -it I. ^ 

Ec7)«ff$-EPJPL, mi A 1 iEiS2 1 1 imUl ( 0 

V) , m2 A 1 ii«2 1 2KjiS^:]E«o«Ei&wsirt 

*T'±ienMMO S h7>'i'';^^coraffi*^'fk-ri.^c 

(Dimx-mmti w t T\ ^ 'J LTi£ffl-r 1. ^ t *>' 

;Kl»i^U3>lffi2 0 8(c;EpjDl-i.iE<^ 

x/t/SJpfitmi ^-';a>'i!'flJS2 0 5|*Ic7)FeJl^CD 

v>l.«^S*5*>l., Xr,X. 01 6t*-tJ:3t, a^^tb 
L«EttVopJjlTlci^LTfc<ifc*<a4 U\ 

[0079] &±(^j^ 0 iz. :^m&comm(r>^mi^m'f 
li. m^-w±^it'pizn^m}Lm^^4mmm^ 
atPF«^^ tut LTaiH" s . ^ h y ^ 

t^^cox-mnrntm^Fbixmrnti, tfz. tj< 

[0080] ±tm 1 conjfejg^t iRiatc, ^iNE 

mmmmx'^. zn^t^m^c^mmiz^-yx. 

^^Jis^lil*<ox;^;^dE^_^AL;^^lav^•cv^l, 

[0081] :mm(^mmx-ii. mn^^j^ y^i\:m2 
0 5<^^z}i~Ttt^mtLxmm\'^t:i}K ±umi 

[0082] , f^2<nmmm.izii\^x. ±m 
vy^muztii. ^%mmti>^mmm^zm^^ix 



[0083] 

»«ai-i ofcinjf. ^mimm.<^ 
^■nmt Lx. ^m^m^i^ymitm-ktsm. 
wi.zm.^^hzt\,zj:y). mm^{z±mi:m'^^ 
zmimi~^iz-^ti>^\mm.mmh j: a 

X, mm-mj£i}<'h^<mM9m:tjx\ *>o««s£o« 
\>^mmi^T^m^'f:v t Lxumt^^tim 

[oo84]it«3ai i~i6tcj:Wf, ^mm^mp^ 
±m^^ttmi(^mimi:^mi'tt^j:^m2, m 
3<7ymmmA,mmiwnifzff)x\ ^mm.<mf 

Ztt^X%h. 

[HI ] ig 1 <rmm.(mw,z^h^'ii^m.(^^jM. 
<n'>%so I ms±\izm^jfmmmjm-fhtx(n 

[02 ] m 1 <rmmmwrJ^h^^m.<rm^u 
(oo*>m. m2nmmMmfS.-ti>tx^cr)xm^^^ 
•mmmx'S)^, 

[03 ] B 1 <r)mmmmm&^i^m^mm.m 
<7)d-hmi, %2, %37y')nymm:%m-ht.x' 

(04 ] m 1 (^■m.<r>wmz%h^^m.(nmjM 

[05 ] m 1 t7)iii6c7)j^®t^s^Mia<7)Sjtxs 
<7) 3 *>ii 1 , 112 A 1 lass-jefig-ri. ^T<7)xs$-^-r 

[06 ] m 1 cn%mm!iiz'^h^^/i^^<rMs<m 

[07 ] m 1 ff^mw^^z^h^^m(nw&-% 

[08 ] m 1 (n%vm%\z\^^i>^'mmw^n&(r>m& 
^(rmnz^^tz:s~^)v^-^m.<rmcii^'t:s~^-)v 
^-i'^yYmx'hh, 

[09 ] wam.<r>w=i-^mmm%=mwmx:hh, 
[01 0] -^mmFtmmm.'mminFtx'mtz-t 

[01 1 ] m2<r)%mmm.i,zi^h^wmm.<r>'mjL 
wr>o*>soi ms±\.zm=Himmm^mm-h t x- 

m\2'im2<r>m.mm^zm^^m.<nmjL 
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